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the etching. By these effects, the formation of a highly 
reliable contact plug becomes possible. 



(57) Abstract: 

COPYRIGHT: (C)1997,JPO 

PROBLEM TO BE SOLVED: To provide a method of 
forming a contact plug, which can fill a connection hole 
opened in an interiayer insulating film in the 
insulating film with a good flatness by etching back a 
tungsten layer formed by a blanket CVD method. 

SOLUTION: A high-melting point metal layer 5, such as a 
W layer, is formed on the whole surface of an interiayer 
insulating film 3 comprising a connection hole 6 by a 
blanket CVD method and is etched back using a gas, 
which contains H and O as its constituent elements, and 
a gas, which can generate fluorine chemical species. A 
gas, which can produce sulfur liberating in plasma, may 
be used under the condition of a two-stage etching and a 
discharge dissociation. Thereby, a loading effect based 
on an excessive F radical can be prevented from being 
generated and and an etch-back, which does not 
abnormally erode, becomes possible. By performing the 
two-stage etching, the throughput of the layer 5 is 
increased. Moreover, the high-smoothness etched-back 
surface of the layer 5 is obtained utilizing a 
competitive reaction of deposition of the sulfur with 
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